
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



—47— 

If the centre of inversion is a node, the inverse is an (m — 2)-circular 
(2m — 2)-ic, having two real, coincident or imaginary points at infinity, ac- 
cording as the node is a crunode, cusp or acnode. In general, if the centre 
of inversion is a multiple point of the s order, the inverse is an (m — ^-cir- 
cular (2m — s)-ic, with s real or imaginary points at infinity corresponding 
to the s branches of the given curve at the centre of inversion. 

14. It is evident geometrically that a node or cusp, not at the centre 
of inversion, inverts into a similar point, so that the possession of these 
singularities affords a sub-classification within the circular orders such that 
a curve and its inverse belong to the same sub-class. 

Thus a non-singular bi-circular quartic can invert only into non-singular 
bi-circular quartics or circular cubics. The crunodal bi-circular quartics 
and circular cubics, with the hyperbolas, form another sub-class the members 
of which invert only one into another. The cuspidal bi-circular quartics 
and circular cubics, together with the parabola, form another class of curves 
bearing the same mutual relations, and finally the acnodal varieties of these 
higher curves are similarly associated with the ellipse. We have an exam- 
ple in the case of the cissoid of equation (7), which has a cusp at the point 
( — a, 0) ; this cusp inverts into a cusp, which, since the modulus employed 
was a 2 , is situated at the same point. Accordingly, if we transfer the origin 
in eq. (8) to the point ( — a, 0), we have the equation 

r* — ar 2 x — 2a 2 ?/ 2 = 0, 
showing that the curve has a cusp at which the tangent is the axis of x. 
If we invert this curve with respect to its present origin, the cusp, we shall 
have the parabola 

a 2 — ax — 2^ = 0. 



DETERMINATION OF THE LOCUS OF O. (SEE FIG. ON P.22.) 



BY CHRISTINE LADD, UNION SPRINGS, N. Y. 

The perpendicular on y from a'ft'y' is 

a/3' — /?«' = OV — r /3') cos B-\-(ya! — ay') cos A, 
and the line joining its intersection with y to the vertex C is 

</3' + f cos A) — /3(a' + f cos B ) = °- 
The condition that the three lines of this kind meet in a point is 
(a'+/3'cos CXiS'+j-'cos^Xr'+a'cos JB) 
= (a' cos C+j3')(/3'cos.4+r')(r'«>s.B-r-a / ), 
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or the locus of a'ft'f is 

a((P — j-')(cos A — cos JB cos C)-\-fi(f — a 2 )(cos.B — cos CeosA) 

+r(« 2 — /3 2 )(cosC— cos^cos5) = (1) 

This equation represents a cubic -which passes through the vertices of the 
triangle and cuts the sides a, /3, y again at their respective intersections with 
/3(cosC+cos .Acos-B) = ^cos-B+cosCcosJ.), 
f(cos J.+cosi?eos C) = a(cos C-fcos J.cos-B), 
a(cosI?-|-cosC' cos.A) = /?(cos.A-f cosJScos C). 
The equation (1) is satisfied by the coordinates 1, 1, 1; cos A, cos B, 
cos C; and cos B cos C, cos Ccos A, cos A cos B ; hence the curve passes 
through the centres of the inscribed and circumscribed circles and through 
the orthogonal centre of the triangle. 
If A = B, (1) becomes 

("—flW+«P)—<*r+fr)] = o. 

a — /9 is the bisector of the angle C and, on applying the criterion (Tod- 
hunter's Conic Sections, p. 306), 

c{f+ap)— a(ap+fr) = 
is found to be an hyperbola. One branch passes through A and the middle 
point of AC, the other, through B and the middle point of BC. Its trans- 
verse axis is parallel to AB. If A = B = C, (1) becomes 

(«-/?) Q9-r)(r-«) = o, 

the bisectors of the angles of the triangle. 



Note by Aetemas Martin. — There is an omission in my solution of 
problem 139, p. 29, Vol. IV. In the first line the coefficients 1-J-c 2 and 
1 — c 2 should be divided by c". In the third line write (2c 2 — !)-*-(? for 
(2 — (?) and (1 — c 2 ) +- c 2 for (1 — c 2 ). 

The corrected result is 

Qt/ery, by Prop. A. Hall. — The approximate value of the definite 

integral 

/v_ 

J 2 j/sin <p.df 

is 1.198 . . . . : Is there a convenient way of computing this numerical 
value? 



